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(54) PULSE LASER BEAM MACHINE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a pulse laser beam machine 
which improves machining efficiency by utilizing an ordinary ultrashort 
pulse light source. 

SOLUTION: The device is equipped with a laser light source 2 
emitting an ultrashort pulse light, with a pulse luminous lines 
generating part 3 which generates ultreshort pulse luminous lines 
comprising a plurality of pulse light beams based on one pulse out of 
ultrashort pulse light beams emitted from the laser light source 2, and 
with a machining controlling part 4 consisting of an emitting optical 
system and a machining position controlling part 42, which introduces 
the generated ultrashort pulse light beam lines to a presctibed 
location of machining object of a machined work 5 and at the same 
time controls the emission. The pulse luminous lines generating part 3 
is preferably to generate pulse luminous lines composed of a plurality 
of pulse beams by making inputted light beams branch into a plurality 
of optical path having different optical path length difference with one 
another. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



http://www1 9.ipdlJpo.goJp/PA1/result/detail/main/wAAAouay0fDA41 1 221 684P1 .htm 



2003-07-15 



mB*mmff (j p) ^ H # 1^= ^ « ca) 



#11^11-221684 



(SOlnta.* 
B2 3K 26/00 
26/02 
HOIS 3/00 



PI 

B2 3K 26/00 
26/02 
HOIS 3/m 



N 
Z 
B 



i^Knt mftA m:»mcm9 oi, (± 9 to 



4«nF10-S889 
Ydd0^(1998)2 ^6B 



000238436 

»niMR«itrmmii26ftM(!> 1 
»nmfi««i»mii26Wi«>i 



(57) iwm] 

i:, tf3feJii2A»e,ttilt$*t/i:fiM^</wj:^3fc©- 



15 



1#Bi¥ 1 1-221684 



»*ffliUw3K t t»r-E-<OJlg4tS:iBI»-f-5ADXiSy»«S 

[ai*« 2 1 strEaM^<vu^3t<o^</p:x «« i o o -^ 
— tFAnx^fc 

^DDX^O. 

i: -r 5 18*3S 3 ~ 6 fl3V ^■rifiMzfSM<Oy<ju:^ i^—^M 
X^it, 

So 

Sr«x-CV^5 ;i t •t--5ffll*« 1 fcSV^tt 2 irlE 

^So/nVp;:^ u-ifiDXiljl. 

[000 1] 

ttiOX^&SriDXi-SU— !f*nXgHtr§§U. »»wiBS^< 



[0002] 

ISe*<Ofi«)fl U— rSrfflV^TaaniX4&SriDXi-5 
if ^lDX3£«l4#aco^)-»T-i£ < ffi V ^ e>ixTV >5. 
1 0 0 0 3 1 U—^MummX-li. ife)«<OKlRj6 

05 «<0 u— !f «rfflv ^5 r i: Id i ») fRl6<)'5caDX^i^f i:>ixTV ^ 

*^'5^ADXSr^T5wi:3^s^±l3l€-5r:^:J>s^t>^^TV^ 

10 T i : AljOjU— !F— J::J:5jK!;xh97/i':i-n3i^ 
U-VCDTz/U-v-gV-j ( U— 1f-»i^%N o . 1 
5. 1 99 3^. 5S~5 7S) -CM*b-CV>-5. 
[00 041 

15 — tFJnXISlHrttCffl A0XS!l^Sr|6l±$-fr5fc 

20 10 0 0 51 r 5 UfcraS;^lwa£;5>iT, ii« 

>^ !fiDX$l|lSrJieti-5 r. t SrSHir-rS. 
[0 0 0 6] 

25 *»W«?U-1P*0X«KH:, «S>'-?/V';^3tSrai^ 

yi:a«^</i':*3t5a4-ttA0X4»<oMS&«>*DX»jfeffil»::g» 
30 < i:i:'bl--?-<^M#fSr«l»-r5JDX*J»ffli, StAISlS 

[000 7J z.K\ci.KUS.. r3t«i*»?>UiJH-*ixfc 

35 ies^<>'i';^)t?(i*s«aix4&o0f;tojDx*r^«jc»*> 

IXT, fiSltSn^. ^■«-'i';^3t?!I«5BB5t$nfc«e!niX«»<0 
Sft6<)?ii)DXjJ5^Tip*t5. 

[0008] c<OjgM^</»'^^«>^<>'i';^<si4 100 -^y 
[0009] ^</u^^jF(IifeAESSfi:, Si »<J93tK«MSr^ 

[0 0 10) rJrtcJ:*i.tf, 3tjB[*»P>ffiit**tfc^<-'Wx 
50 5. #^053ltfS«***e>-frTJ3< Adtbfc^</u;^ 



- 2 - 



4*BB V 1 1—221684 



[0011] :ic»jSM.'</i';^3tMtt. ^</i-:^fSifSA^.^</u 

t::^ S H i w t S: bfc, 
[0 0 121 Jt5>ttg5*>J:t/|inE-g-^m;^jg5tt, «3tlf 

10 0 131 $t>lc. *4>ttSSIiw— iP)feaii*»c,toii-$ 
10 0 141 ^<>'i';^3t?y^att. 5^iftb«ixNVux3tw 

[0 0 151 ^•«>'i'^3ti?iJ^;5S;«Bii, 2v^<o3tgSS 

(0 0 161 Cn»rj:*ttf. J|l-<Di8SX/u;^3fer±, 3t 

[00171 ^^/I'^^t^^^gStt. A:^j^<-'u;x3t©^ 

;^S:«*PX«blr;l!g|tf 5Ci:*s-C-#, APX3a*S:i^±$ 
[0 0 181 



ttjJiv-r L tUBgw t <0 i: -a UTV ^JfeV \ 

[ o o 1 9 1 ea 1 r±. ^-if*ox3Sit«?»« 

05 Kro ifinix$?« 1 li. mm.y<j\^:^t/ti:mii-r^u— 

SS 3 t . ^</v-:^^mi:maJ:¥s 5 tOFf;^<^*DXi**&« 
Jc:3K t t>»r, ^<DfiSltSrJ60«-f-5i)nxJei«i«84 »w J; 
10 *)«lR$tt-CV^5, 

[00 201 r<05*>, i^— !f3taitl tt, ^^^/I'^IBiSl 

• I^^T-r TW— Nd:YAGU— 
1f» Nd : G 1 a s 8 W— tJ'UtSr^V^S r. i:;6S-C#> C 

[002 11 *IX*J«§P4«:. ff3e<^ADX'fa:«»CU'— 
3tS:3K W4t3t^*4 1 tmaT.i»S t !f3tfi84t*fl: 
B<Otg^fii[lKBB«$^ft|||^l-^•5;!)DX«i:C«MlpSiS4 ZtA^b 

X4& 5 «>Ff;eoADX*hfefii«ic^-!/p>^3t=S:MSti-5JgSC; 
•Cfcx «aniX*&5Sr*«*>5VMiH;tb:fe-feSrie»iLT 
«*DX4» 5 S:^i6$-er5 t J: ») ilJgLfcfl85t3t^ 
30 4 1 J'*H-5lS^*tt«Sr35^tS-«:TBfaoiDX*t*ffi« 

*SADX*tJfej!£fliSr«}S-t-5««3R SrJgiJfwIH ;tTV t> J: 

35 [00221 J^lw, ^NVw^^Jt Jfl^figSB 3 <OAfl:6<)*|aS 

[00231 BI2«:» 01 <D||J6?&ti«)>'</w;*3t^^ 
S83 a S:^i-StK«fi£H-efc5. w«J/</u;^3tJiJ^fe^aj 
3 a ti. A;fti-'</w;^^<^iB3t4^J|iSrlE'ft:$-^5 4^>tf? 1 
40 &ft«3 1 i:» A;^J^</w;^3tiSr45-i^-t-5ffl^c— 

y y ^ - 3 2 . -:fr05)^tt3t*5A SrJ^J*i-5 5 7-»M 
11. M 1 2 t^(DS^»i[^nB SrJ^J5S:-t-5 5 T-ftM 
2 1~M2 4 ^^«lc3tKA±twiE«S4xfclf-A«IE 

45 yi5'-3 3JZJ:5«J«$*ITV^5. 

•C» ^J^*bt85BcD? 7— M2 2, M2 3iSr5 7— M2 
1. M2 4»C»bT»»$-e:5wi:»rj:!)i)-tt3tttB«> 
50 i-'tfc*.3fe8S«Sr3?;t5Ci:i5-e#5. -:J^. 5> 



^g§5P 1 1-22 1 684 



2 , M 2 3 ro^UbJC ± 9 ^tt3fe8l A 1 4^3tS» B (D5t!S 

I0 0 2 4liav^T. 01, 02S:#J!8LTi<^^NVu^ 
3t5!I44K8B 3 a Srffiv xfe l^—^HOJimm. 1 <^f&f^SrSii^ 

10 0 2 51 El<i^$iX5U— !f3tS;4»feaiSf$iiyt 

^3t«v 0 2lc:^$niJ:5tr*-r4 4><7>ijSS«3 1 
i^v te:fy*saii-f-5 t jr J: •) 2 o<D^>tt3tiSAfc J:of 

I0 0 2 61 i}-iS$nfc3t05*,-5^»i. 5 7-Mll 
tM12-CRit$n. tr-A«jE«iJ3 4S:««^tt3t» 

ASrii9, iB3fel^-A;^7'y 5/^-3 3{::7JH-r5. ^> 
tt$ixfc3fe<^5*>te:^tt, 5 7— M2 1~M2 4fSJW 
*nTrac<«3feC-A>^7'y .i';?-3 3lCAtH-.5, 

«3fcir-^;;^ry y^-aa-eri, 5>«)6iSA*»bflD* 

j00 2 7l i»ifiLfcJ:5ir4>«3tKBo$ 
7-M2 2, M2 3<^ffiHS:3f;t5iitrJ:5^>tt*K 
B<7>S$ ()fe8SS) S:^^efe3tSSAJ:«7 5< (fc^v^li^ 
<) 1-5ri:^5-e#5^ 5>tt3tKBW5fegSfias^5-tt3tK 
AJ:t)ftv%i:tii, ^>tt3taASrefc5^-«yi'^3fc©»S5 
:5>ft3fe!SBSrfefc5y?yu>^jfej:»j^<^^^_^^ 

^RIIHSr#-t-5 2<5©X/u^3t;j>5,;t5,<,p;:^3^j^/jj 

I00 28J Z<r>t^^ K'-A«Egi5 3 4T-»4, ^>«bt 
!SA SreSI^FitT* fc3tWSra*- K i: If- AJtas 5 ^ 

[00291 )few5>(* . -&figt::tt«)tb'-A^7'y s/^j' 

I 0 0 3 0 J ±^S*i.fc/NVl.>^3t?>ltt. H i 
[ 0 0 3 1 J SS^</i'^3fe«rSvM^KB8H|-Cflgiti-5c 



10 0 3 21 ;4cJr $ y v^^-zb;*— 

*1»3 Of=»C5Nd : YAGU— tfy-:yW>^oS*jK 
0 6 Mm) «>^:^/i'^</w;^4^figJtLfc»^. 

14:^ t < 5 ;i t ;4s fcd»o fc. 
[00331 SrfflV^^^&^o L— 

i«AD-t-5o 04 ^:/ywx^yu^»cJ:?)^^s,%3t$^ 
LfctO-e*)5*^ ^■«^>'^I^IIBWIW2 0 O yf^'&n^^ 

[ 0 O 3 4 1 0 5 11, S^-^Sl(|;y^Wje^x</u^ 
•rsseic J: 5 :/ ^ ^ ^ 

O. 2 5, Jfe«»ro-r-^S:-o. 5^-ix^'nf8f«Hwjtt 

10 0 3 51 !fani«fli 1 1 u— iFsifi^ 

35 ^X■^^:f!J^LTV^5i:%;tTJ:^^;S»e.. ;!lDX«)J|sSr|fii 

[0 0 3 6] 4^^iasg«3 l<OA;^^fel::^H- 

s,^-3 2-C^it-Pit(^5>i^^gSA*sj:ucB»w^>tt$it 

50 



[0 0 3 7J (B^tf-A;^7'y s/^'-a 3*»f> 

i: I5l(ESrSJ»-t--5 r. 4: Ir J; •? 4 ^<r> l iSS«<?5ttJ;tl3t 
•rsc: tfc-CtS, r.ixe>«J45><oi»e«j::«:yu'-i' 

[00381 2>CJC, 0 6 Sr#^, bT^<>'i';^3tJiJ^a 3 
10 0 3 91 r (0% 2 <0||J6Jg|i(?5/</p;^3tJl|^gB 3 

Ml 2» M2 5Sr:fl'bTSiJ'»W^63tt'i^XL 

10 0 4 01 rr-Cli, ^■^^^i^<o)t^5A^P>^ll;^J$i^^, 
x-«/u;^5t«5m3tiSr¥-<r)«3t i^^-XL 1 , L 2 Jc± t) ^ 

RBe>ix5t)<^-e(±j5i<. liBfcSVMllS^Kcoui'XSsJ: 

fc»4 S 7 - tlfi*-g-*p-frT«f« UT t J; V ^ 
[0 04 11 C«>J:?*«j«4:-t-5wi»wJ:5. 5><ft3t 

*DXi|& 5 «5 2 -o<0 \^—^%1i^tG^-t^m$.ft»<OlSX:Lifi' 
10 0 4 21 ai/^T, 0 7Sr#flSb-C|g3C?|ll6»|gw 

i-5iB)t^3 1 a t, iB3t^3 1 a oai;^^Sr^Bg6«jjr 

SEe^)-«ii-5iHj*f»^3 2 a Miim%^mLmk 

<^*SrSiS-f--5«l3fe^3 1 b r OJtSrfitlS^SBi-'S 
-r-5IU*flS^3 3 a*»e);£5. C<??5*), ^^S8§B6 

nfc^Wjfe^aSe 1,71 t r <O^Bg3t3fS8S6 1 . 

7 l»c:^p1ffaSr»#iitfCRT6 3, 7 3t, ftilKU' 
1^X6 2, 7 2 4:SBB5fe^SIS6 1,71 '^<^X>rU>^3t 
<OAm*S:f7 5 5 7— »M4 1 4:M4 2fc±TJfM4 3 t 
M4 4{c:J:t?«fig$jxTv^5. 

[0 0 4 31 rwS^fejcintf, A:^^</i';^3ttt, SJf 



4#ia¥ 1 1-221 684 

tt^3 2 a -e^KWtc;^-:^ hyw^^^ti-fc^, 5 7- 
M4 Hwi 5SIIB3t«9l»6 1 ^(^^11836 
^Si«6 Hitt, CRT6 3{;:J:5 U>'X6 2=t^bT 

-M4 2twJ:5«>t$ix, »36^3 1 bfc»*»n5. 

3tT-3 1 b{4^3t03<BJt<ftl|g«D3fe<Oiif«riiiia$-e-5<;? 

-M4 3 ^mxwm\z.^mtts9mi i -cssej^^^sc? 
ffi^e3ESi*s^Tfc^^5, tt^saesi^cDjtw:^ 7-m4 4-e 
«3fe$nTiHi«tt^3 3 a -e-^wf-AiJimMi^n 

[0 0 4 4] JJfcIC, 08 4-0flSLT»4OD|a6j^lfi<Ov< 

20 *fiKSB 3 d Ji, 1 <r>miS!^1g.<o^<f\^7^^m'SL 

J«ffl3 a<r)iH3feK'— 2^;^:^!; s'lJ'— 3 2, 3 3{;if^x.T 
iS^^^' * 9— 3 2 b, 32c, 33b, 33c 
«rfflv^fct<o-e*>«J, $e.»r2*<^^^ttJ;rJ:!?5>tt3fe!S 
A, B, co3o(03t«St::4>tt-r5'b<o-efo5o -tb 

25 -C, ^>tt5tB5Bt^>tt3t!SC©3t!SfiS:5 7-»M2 2 
4:M2 3, fc5VN|4M3 2 tM3 3 4^8^ift$-er5r 

[0 0 4 51 l^l~SE4fl3|llfeJgl|i(??x-?>rw;;t)t>?if 

[ O O 4 8 1 «Jiro3IJfiJg«i-ett, :»tt3feKo 5 

*>3t8SSSr^3ei-5aJ^>^5 7-»M2 2, M2 3, M 
3 2, M3 3^-e^j58;-t-5C^S:55:Lfc*i, iS:ft>^yXA 

5c fcfc'b, a:ft7'yxAj4^^jt-e*)5<DT-, i^n 

(0 0 4 71 

50 •fSwt-CU— lfSlfi7'-7X'^*^bTU— IfJDIS: 



- 5 - 



(00481 ^•'^^^3feS:«f5lc<^Jfe^S^c^>ttL-C-^■ 



1 1-22 1 684 

[H51 SJtK^yi — ^'^^'V^^tS^mff 
05 [0 6 1 !fiDX$|«<^^NVu>^ 3t?9^S|5<D 

^fiKSS, 4 -iOX«|»SB, 5-iafctlDX4!&. 4 1 -Mlt3t 



[011 



J! 



f4t 



± 



r42 



1 i^-YtBxmm 



H 



[ tttixtt I* 

— r — 



[021 



A 31 

0=0 



a/4 



M2I M24 



32 



1i 



A 



3a 



1—34 



JLA. 



33 PBS 



3 



MZZ M23 



- 6 - 



?*BI V 1 1-221684 



400 



I 

O 

I 

K 200 



100' ■ 1 0 1 1 1 1 I ' 

0 100 200 300 400 SOO 



IBI41 



100^ 
8? 



4- 



A 
A 

A A 
A 

A 



A 



1 



100 1»" 



- 7 - 



1$SB¥ 1 1-221 684 




- 8 - 



4*BaT 1 1-221 684 




ma] 




- 9 - 



